Glutamate Activates the Histaminergic Tuberomammillary Nucleus and Increases Wakefulness in Rats.
Glutamate is the major excitatory neurotransmitter in the brain and plays an essential role in regulating wakefulness. Histaminergic neurons, which are exclusively localized in the tuberomammillary nucleus (TMN) of the hypothalamus, have a pivotal role in the regulation of sleep-wake patterns by sending widespread projections into many brain areas implicated in sleep-wake control. The role of glutamate in histaminergic neurons within the TMN and the resulting sleep-wake profile remains unknown. We found that glutamate, NMDA, AMPA or dihydrokainate, a glutamate-uptake inhibitor, dose-dependently increased wakefulness when microinjected into the rat TMN. Glutamate, NMDA, and AMPA also increased the firing rate of action potentials in TMN histaminergic neurons. The arousal-promoting effect of glutamate was inhibited by NMDA and histamine H1 receptor antagonists. Furthermore, MK-801, an NMDA receptor antagonist, inhibited the firing rate of histaminergic neurons and increased non-rapid eye movement sleep after microinjection into rat TMN. Taken together, these findings demonstrated that glutamate activated histaminergic neurons in the TMN and increased wakefulness in rats, possibly via the action of NMDA and histamine H1 receptors.